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This report studies the applicability of the Theory of Software Science to
La. COBOL Programs. A COBOL analyzer was written to produce the most important

Software Science metrics. The analyzer was used to study several COBOL Database!
The analyzer has been distributed to AIRMICS and to several other organizations
including Ohio State University, Jet Propulsion Labs, CINCOM INC., and the

T University of Trondheim, Norway-
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(20 continued)

Using the analyzer we investigated the Software Science Effort
Estimator and compared this with estimator based on lines of code and
on "cyclometric complexity." Our experiments show that the software
science effort estimator works reasonably well only if a program is
properly modularized and if inter-module factors are included. Published
reports on our findings are available on request.

We also studied the language level hypothesis of software science
in a COBOL environment. While the study shows that the mean language level
for COBOL falls between those for FORTRAN and PL/I, the study also shows
that language level is heavily dependent on the size of the program and that
it fluctuates too much to be considered "constant" as the Halstead theory
postulates.
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1. Thc Problem Studied

[I'lin purpose of this research was to study the applicability of the theory of

Software Science in mianaginig thc development of COBOL programs. Since

Software Science was a thcoi'y inl its infancy, we hoped that through this study

we couldl obtain evidences supporting tho theory or make rcfinerncnts to thc

the ory.

2. Summary of Important Rcsu Its

ILluring the contract period we have developed an analvze!r for COBOL pro-

grams . , ained additional insight in modularizcd program dcvelopnievit, and

discovered thie limitations on the language lcvcl hypothlesis of Software Science.

These three aecornplishiients are described below:

2. 1. The COIiOL Analyze.r

The necessar-y tool for systemiatically studying COHOL prograrns' i-, an

automvatic anailyzer. It was coiipleted in early 19830. WeV used it. to anlalyze a

variety of programis and the preliminary results were reported in 1!J. Thle major

finldings werec that the Software Science lengyth equation works as we]ll nCOI3OL

programs as ill other lanlguages previously analyzed; that Ue effort. equation

appleared to work for onec sing le-prog ramminer, single-moudule jproijr am; and thiat

thlig ~jUA;IC level equl ion did not, provide stablu results. TJo date thec analyzer

hias bcen distribUed to thec following institutions for researchi purposes:

Al RM [CS

The Ohio StAate University

Jet P'ropls ion Laboratory

Citicoinl 111C.

Tlie Univer-sity of 'lronidhiim, Norway

VMr. Wilien iltes of tWe University of Trondheim ha,: conducted ain cia-

borate! e 'pen ii et usi iig the COHOl, analyzer. lHe Nv rote a report, wicht generallyI

coiifirmiid our lindiuig., ;2j.
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2.2. Modularity Factors in !KfTort IstirnaLion

Eflctivc software managcmnt~n requires accurate estimation of the pro-

gramming effort. The "lincs of code' nmcasurc. thc "cyclomatic complexity"

iicasure, anid the "cfforiL" 111eaSUM' of Software Science have all been propQ2sed

to be in portat factors DOjit) p;rtiiJnig effort e~stimation. We have conducted

xpe~cimlents which showed thia tineither mecasure Nvas ad equate in estimiating

cffor[ Cor- singVle-pror raincj-e, imInih-iodule pro, Iraiii n les thec ni udularization.

'111d rinod ule-incrcoi rie Lioni factors were iICILudcd !3j. 'Ihis imiportantL exlisionl

o)f the S3oftware Science theory has; yielded twvo p)Ublicatioimn s A third report

on the research has been submtted ~

2.3. Thlc Languajc Level

A hypothicsis of Software Science is that thc poxi cr of a programming

language~ can be quaiitifled by lie "language level" equation under certain

dI;SUmipion.3. PreviOUSly reported Studied shows that the equahion yields

jinitbers thiat rank languarges ~Uch1 US PL/ 1, Algol, 'OIRTUAN, and assembly

language in the desired order. However, the numbers reported were based on

hiand-analysif; of small setLs of programs. Tlhe developmentL of automatic

anal vzcrs enabled us to analyze hundreds of programis writtcn in COBOL. IFOR-

'!1'AN, Plascal I'l,/S, and assenibly langIUage. Thre language level based on

; ftar cice theory does not remiain constant. It appears to have a strong

dependency on program length. T he resuls of our analysis are reported in J.
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